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(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain sufficient 
reception characteristics even in the case of a strong 
interference wave by arithmetically calculating a 
normalized coefficient while using the complex conjugate 
of a weight value calculated based on a minimum mean 
square error(MMSE) and an arrival direction estimation 
coefficient based on the arrival direction estimation. 
SOLUTION: A weight operating part 115' calculates the 
MMSE weight value according to an algorithm based on an 
MMSE standard so that the signal to noise ratio of an 
adding signal before the normalization coefficient 
multiplication of a beam performer part 1 16' can be 
maximum and applies the complex conjugate thereof to 
the beam performer part 1 1 6\ A normalized coefficient 
calculating part 1 1 5 f -3 calculates the normalized 
coefficient for the recovery of propagation characteristics 
£ (n) expressing the lost reliability of a path by 
multiplying the MMSE weight value from the MMSE weight 
value and the arrival direction estimation coefficient 
through beam performer parts 116'-11 to 116'-1k. 
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[0 0 6 9] 

[BHHftlfft"f*&«)<©#S] *»i»fc::J3^Ttt, 7-1/ 
— TV^S^bTSfBbfc^^ h^Ai£fWS^ftj£ 
J^r**»©aafitt»i:s MMSEtS^<^x>fh 

WR©jRff» ftn * fen i ©siji^ m t > Riyr&oM 
i5t©j^fca5©w^fs^> «iiBinffs©a*«^&v# 

Mf^ftffl^t:iiufaMMSEfc:S-3<£^ hffl©^ 
JHftftJttHfSMMSEOi-f h*IHSi^ Htii31££St© 

a»it«»©aj*«^ftfflv^T % ms&m^mm^&^ 
*ia}t«car3<.i!i**iai^flHR*fflv^'cm3e©»iit 

6©tfJ*«^ftffl^T«^^J*fttf&3«^£fa6P 
fc, tMfe^^fi^©e^ftJl^T7*-*fl£ftfT*:-5 

aS5h, ft^£fcft^fcrsT#l/7 , U*£fi&3-= 
[0 0 7 0] 3^ *^t*SV>T(±, tti^7—yt"b<D 

fc3«ftfflin*sft«*fcm©*[W^K^ mmse 
< $^-r b <*©&*#&£&($ i ©*o»¥is©m 
*fi^Kjiuf -r *aoR©«ffs*flB*.fc* i <D§m^ 

fc, RSMC^©{S^©iD»*fT* a £ 2 ©loJf^Sti: x 

s*in 2 ©linjic^iafflaija^csMWbWRftiimfr 

2 ©**#ai:, 2 ©gl*^|£©ffi£<i^£V#M 

fi^sfflv^T«ewRFtt©i*s*©2ft*flaftfc-*-ssfe 
mmw^mmm^^. hub* i ©inures© 
m^jfi-ts gross 2 ©jus *«©ffi*«^&iHMRflre 

ftfil^TmiiBMMSE£*3<<^'f HI©«jR#«ft 

flcmf sMMSE^i-r haMttBJ^ kibsb i ©inji^ 
R©a«j<i^*fflv^ fiaiaafle^isaijscas-s < so* 

MMSE < Ht©«*«ai:RS!l3fc*|qIit 
< SJ*#fia££fiyRfcffl^Tffi£©8Wfc * D 

**tt^J*£©f§ ^ft JS V ^ T 5 s — ^ *k& * a 5 s — * 




WHFFW-Oieitt 



Steffi »7 s -**Jj£»fflfflreftfli^T3/>#;i/^7' 

ftfflUfco 

[0 0 7 1] *ftWfc&^Xi£, MiBT^U^ 1 ;* 
MIBm^©«»«±> JtufBMMSEt^K^-f h«© 
fc * © ©Hffft ff T *» 6>SI ft £ ~? tz i) ©OMf&ft * 
y bftfflv>fc 0 

[0 0 7 2] ^ *fSWfc*V^TH:, HdlBT^VT'U* 

[0 07 3]X> *«WC*VA-Ct±, Tl^-T^^-ft 
©2»ffi««i:» MMSEC36-3<^x.-f h{fi©^fftft® 

ftK?ej£m^©fs^-ffl ^n^n^^s-r £«2&©iHS3§ 
ftUxfcfg i ©***«*:, sauf«©e^fflin»ftfT 

» 2 ©**¥«*:* s»2©iui[*S!©m*«^aiF# 
j^^*;iuTe»^©ifj£ttft«Bu 
Wzmrn 2 ©3Bf^s©m*e-*t5iwrs -tci 
>k i6£»B&©*33©2Sfc«ftfc-raa&fifi^ft 

MSECS^J<'>x-f h«[©a*}«ftftJ(ffi-r«MMS 
E*o:-f hfcJHWi:* fuf3^©Mffiiita5©m*{S^ft 
fflv^ «MfrfbbfciiJ**iP!«Jfet* , ^<S>J**iptit^ 

«»ft»m-ra9J*3&rwt3e«»«[jf»i:s smmse 

fc*3<«>3>f htt©«*J8ftfcK£»{bUfcSJ*#lfiH 
Jt^ta-^ < i!l*3&|qlJf««»ftfflv^THf«©«»K: J: 

t»*asas^b^ft»ffl^*a»<bfla»»iif*i:, ft^ 

fl^m©ffl-9ftA*^bs ffifBe«BS}s*¥®t:*v^T 
»m LtzBmmE(Dm^m^m.m--r?>m 3 ©sm^s 
R^a©(B^cBwaa»ftb&iij**iftiif^ff» 

©IKHgftMil&S54©36fl[*S!i:x ft#tf2W±©^ 
[0 0 7 4] X, *«WC*V^T«:s 7\s—T>Ti-* 

^brsdbfc^^ b 5 A©m«^ftMssi!c-r?»mR 

©ifflEftSB^ MMSEK3t^<«>3i-f hfS©M^ttS 

ftBoafi»«©©^©*n*ncjiii|[r «a»© suhs 

ftfif^fe^i©*»¥«Si:, Kat#«©«-9©ira*ftfT 



m b«©«*^fca*#ffi*«ca£^<»*#ra« 

[0 0 7 5] *|BRI§t:*<l»4¥»U^ , U*^rit3.=f h 
C:fc^Tfck MMSECS^<')X'f Mtt©£lff&£2ia 

eMKJifc^SHu #M§-«§£ffl^ 

[0 0 7 6] X> ^^KlA^S^UT'U*^^-— 

[0 0 7 7] 3^ **fl§t*»*»* ; F»l/7'U*^fc3-=. 

[0 0 7 8] 

yhCt'V^lt MMSE0So<^x-f hf(©iCtBS 

4:*)s ^<b£ftfcfy##ftM^i&£ffiv^©T% 5E 
ctt *©* v > > > hzjv u ^ y * »tFF» v t" u * 

[0 0 7 9] #*K£frfr#S^#**>-fe7St« 
CfcV^Ttk ®»mt[Hl**S!CJ:^TMMSEK:a£^ 

[0 0 8 0] 

^smp* >t 7*Bfca£ttra©2ewfc»B'*"6»^fc 

[0 0 8 1] Hltt^WtipfrS^U— T^^-feffl 
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UTl^3t>©tt|R|— ©»»***". Tfc&l^'Jjb^J&a. 
r.^M03'-ll~103'-lL > 103' -2 
1-10 3' -ZL, 7V-T> : r±^mm 107' - 
1 — 10 7' — LOU ^L/yj*^^--^ M 0 3 

— 11~103— 1L, 1 0 3 — 2 1 — 1 0 3 — 2 1^ 
7!/-7>rtffil 0 7-l~l 0 7 — Lfcfcfefi-r 

■W^fco^TPJEU ffe©»^{30^T(±Se*S^©l5i 

7' -1~1 0 7' -LttT*U^"U*SfeJ«i=y b 1 

0 3' -1 1-1 0 3' -1 L, 103'— 21 — 10 
3' -2L©«fiRfcj8MUl-r5t»©T!fe*©^ mcfglg. 

[0 0 8 2] m2&1fi$bWlZ-fr-fr2> = { L ®^7' , )*i£.I&3- 
=-y\-%7F-fo HfC*^-^ 103' fct, mifc&ttZ 
^Xf-^C^U^iJA^az-y K ill* -1 

~iii' -pHaajja&aifik 112' -l-pfcts 

fc^LSgP, 113' -1~113' -kli7V-7> 

T±m?ttfo&mt<btitzimwL&, 114' - 1 ~ 1 

1 4' -kltinJHS, 1 1 5' (i^-f bSS?Jf£fr&5 
■>x-f bS&ffgfl, 116' lib:-A7t- vgp, 1 1 
7' 118' teflUM*. 119' ttR 
AKE^fiegB, 12 0' tt?—*W£Bs 12 1' tt« 
ffg& 1 2 2' -1~1 2 2' -kttft!Hgs 12 3' 
-1-12 3' — kttJllJHB^ 124' -1-124'. 

— kttiftfi1ftf& 125' -1-125' -ktt^SfW 

[0 0 8 3] ^ SnUisl 14' -1-114' -k(± 

» 1 ©in a^«, i2i» as 3 ©sjm^ % 

122' -1-122' -kfctSg 4 ©«Jf*B„ g 

assstt^gp 117' avungi 118' &&jRtt&g^ 

©^LTfflV\ RAKE^figgPl 19' ***Jfr&ritSB 

[0 0 8 4] »»JSA»6»a6fi*ii&^'*^ b^AffiStft 
^ttx 7 , U-7'>^*?1 0 1-1-10 1-ktCi 

ttmzn (^B*^B:«rCBl^u•c^^^^;v^) 

[0 0 8 5] aR^l^^U*^*^^^ b* 5 ^ 

1^^— ^©feOT'fetliSs HI 1 ffl71/-7>ftSf 
101 — 1 — 10 l-kT-SfS$tLfc^^ b 5 ASS tic 

m^A s -en^n («»©-• w*r*Bt:s!W6ftfc) aatift 

iQagBl 11' -1-111' — p©^:TtA*^tl 
S 0 X^ ^IS : F^vr , J*^aA J ^2^7 i -^WI^©t> 
©T-feti{^ bu^t 1 — v^6©MM®-f-ei — ek 

^n^nmSbWi^m^ 1 1 1' -1-1 1 1' -p©± 
[0 0 8 6] SCs aR^v^yA^au^f b* s ^ 

2^7 i -^Wf^©*>©T-fetl{^ h5^-t=— -yil>6>©->> 





sl?;i/l/:7>J*SBii~SBifc SB2l~SB 2 b "v s 
Bpi~S Bpk&i£i£miQM 111' -1-111'- 

[0 0 8 7] ffl&WmM® 111' -1-111' -p 

jgusssi 1 1' — ltovvtiftBjrrs^iiK-rso 

[0 0 8 8] ^Ts aaSt&WSB 111* - 1 ©MiSffc 
S5113' -1-113' — kfc.WjSJifc;*'** h5 
AJfittS^XttlW^-^cmS&fi^ei ~ek t±> 

[0 0 8 9] *vr, m&mm*M2ntzm~r&, m 

ftfcf, vgBl 1 6' K^cDSSA^^n, 

ifcftfcf, ftUFSl 14' -1-114' -k£*5^T, 
SUXt 1 — ^4>6©^>j|f;H/7'U * S Bii— SBiki:© 
Jnllt^tffTfcftTiP&N K-i>7*- vgpi l 6' iz 

[0 0 9 0] tf— A7t- vgpl 16' tts iutBAtJ® 

t & *ini* u t *» ^7.^t ©mms c 
iD*»©«^c**bT*^ hsiflcgpi 1 5' a^-^x. 

ft s j»»fb»»*siflc-r s o 

[0091] hMiFffi lis' ttSutaif- 

A:?*— vgBi l 6' ^©A*Hi-§-£:5M$b*:&©^ 
8!ljfcA*£*i«#JH«^ (P I L 0 Tffl^fffflSEfclft 
^) ^ffiUt, lf-A7*-^«5 1 1 6' ©3i*&{t.^§& 

56jra©in*B*©«WF«wfc ot«^&) 

«fc-5&MM S E f>x.-f HSMMSE»S^5< 
H— vgBl 1 6' C^5o 

[0 0 9 2] ^CT% tf-A7^- vg|5 1 1 6' s ^ 
-f hfcJHWl 15' ©fltj$, t&#£-^THKf¥b<S£ 

[0 0 9 3] H3fcfc, tf— vSPl 1 6' , 

4 ywgmi 1 5' (Dmmzm-to 

[0 0 9 4] iS, 1 16' -1 1-116' -lktti 
Jt& 115' - 1 fctMM S E h«att&» 1 1 

5 ' - 2 asy*2frpiJt/£&£fc§il^ 1 1 5 • - 3 && 

^b«»»JfSk 116' - 2 0 tttDJHk 116'- 
3 0fcfcHill§!£*-ro 

[0 0 9 5] Stiffs 1 16' -11-116' 

-lka^ifflfim ipiHsiie* -2o«±^2 

©iOJMMBk *JHS1 1 6' -3 Ott^fflJSfl^K, 
«firrfb«»«IWBl 1 5' -3, Si#§§l 1 6' -3 

o, tsMffii&m ii7' Rv§m%s us' %es&# 

[0 0 9 6] MMSEW h^ffgpi 15' - 1 H\ 
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If— v»l 1 6' '\©**M^*#r8bfc*>© 
SV#Mi^P (n) fefflvvc* flDfTgil 16' -2 0 
©tB^fs^y (n) ##Mfi*?£i£-3< tf-A 

7*— v«i i 6' ^<Dxt>m^(D^ti^ti^-o^xm. 

Afcf£t>T«Pt-rS MKfeMMSEtf 

[0 0 9 7] MMSEm&lzm-3<TJl^VZ&lZ&, 
LMS r least mean square j N RLS r recu 
rsive least square j , SMI r sample matrix invers 
ionj t) , **afi«C*V^{±> 1 01 i: bT L M 

S5rjg«-TS^i:i:-rSo iQgEisl 16'- 

2 0 ©aWj«*##!H«*fciE-3 < J; 5 1 (SP-feinlfS 

116' - 2 o ©Hi^StfflifJJfi* («**tr) Jfc 
***«>6nSJ:-5C) x tr-A?*- vffil 1 6' 

[0 0 9 8] ^Tx SU**|nI*i^iSt*#a5 115'- 
— A 7*- v«l 1 6' ^©A^ff^fitffltelte-rn* 1 

is) siwiu 1 5' -acxa-r 

s. 

[0 0 9 9] j^bfflftttftffil 15' -3fct» MM S 
6' -11 — 116' -1 k£:fclvrMMSE£x.-'f r 

e«wttf (n) fcHarafctooatttoWRfciwij 

b. 116' - 3 0 fcA*-T*o 

[0100] metl 116'— 11-116'— 1 ktt 
A^fi^n^tV^o^T, MMSE^ h«©^m 
««fc©atl![*ffir\ JnffSi l 6' -2 0KOSI 

[0101] iQ*»fflfi^tJU It, 116'- 

soc^t, mHbMtxmmi 1 5' -3^e>©^ 
mmmtmm-^n, tr-A^^-vaji 1 6' ©ai^ 

«^ h bT tfcb £ ft 3 £ J: £ & £ o 
[0 10 2] C©fcT-A7^— v(Bl 1 6' ©3t»Hl 
16' -11— 116' -l \zlz&^Tm.W%'nte5M 

MSEVx-J hfa©«*ttS&, tam&l 16' -2 0 
J: U > iD^H 116' - 2 0 ©tB^fi^oa^TSb 

[o i o 3] m2<Dm,wizm&&s v-i*y*- vgpi 
5g©jBatj:s«^fiO #**nfc«^ 

4»117' MiSSIl 1 8' ©^*veft£A±>£ft 
[0104] d CTf, i£MKfi^a5 117' t A±l£ft 




Siflt iWMfiDCe*ft*J:RI«t:ipJSe«Wtt£" 
(n) Xff*<DWmmL£ ~* (n) fcJMJU £~* 
(n) &$*ggl 1 8' t^So 
[ 0 1 0 53 SMHSl 1 8' fcfcV^TUU 
v 1 1 6* (D&Jlimt&ffiS&mfe® 1 17' *»&■©¥ 
J9£HM*tt©**J«8!£~* (n) fc©$m*£fTV\ R 
AKE-f^ScSBl 1 9' £©JRJW&3EJ:?U 
)\Mmm%m.1r \€ (n) I 2 #&{§{i^©<£!&£: 
LT5EftTV>3©-C\ RAKE-&j*ffll 19' B\ i£fi£ 
tt&tiltf 1 1 r — l&V^C^CfBI^MIlfKS 

ftfcft©aaMftiBiffi 1 1 i' -2-1 1 1* -p#£ 
<Dmtim j %*fcmm fctt#*-s«B§ii#iB©*§ 

[0 10 6] RAKE-&fi£gfSl 19' *>6©tfWHl-S- 
tt, r-*«E»12 0* CJiDHttfcJfcttSft^-* 

#L3IS51 12' — 1 — 1 12' — ptA^ftSo 
[0 10 7] StefStffi39S©*#»f!^ «fi£{±P]«T-fe 

mms&s&i 1 2' - 1 <Dmi^^xmm 

[0108] 120' *6©fi^fctx 

§§121' iZ&^T, e£REHf££El 1 7' *>6©¥±9 

es8*s&£~ (n) tmmztizx, 

[0109] fHHS 121' ©ffiWBW, £#8 1 2 
2 ' - 1 ~ 1 2 2 * -kCA^fU 0^-1" h*l«B 1 
1 5' ®£J*^fitt£ffiftttffffil 15' -2*>e>©i'J 

l/^i;*SB' 11~SB' ikfcbTftS©^? 1 - 

(ffif&liSffll 1 2' -2-1 1 2' -p*>£ 
tiRtKC, '✓>#;uvy'JASB' 21~SB' 2 k> 
SB' pi~SB' pk^Sfefi©:^— 5>©*«6*"3 ; F»l' 

[0110] m.U%s 122' —1 — 122' -k©fcU*7 
ff^Jis #Qgt£§l 2 3' -1~1 2 3' — kC*>A#£ 

SBiki:©^ (SB' 11-SB11. SB' 12-S 
Bi2s -\ SB' ik- SB ik) *Wj£tl3«, 
[0 111] Uttftffil 2 4' -1-12 4* -ktt, 

[0 112] -&J&351 2 5' -1-12 5' — kBU ^ 
*r£©S&gC«*§-£;!JQjri>-t, (RSife' 1 - 
e' k SffS^©) WV^'JAD' ll~D' ik*tH* 

[0 113] ^(DTU-yyy'i-^mmi 0 

7' -1-10 7' -Ltt, h 

103' ©sKMsgei 1 2' £«b&u ^mh&is 
w-fcuwttffliisu (WHm*«^i±s mmm^mm^tz 
(Braver) tssm-rso 



^^¥13-016148 
[0 114] W±* 5 *»llflK:*>**WU^'U*^fita- 

-^V^fflEBHIIHfcdfcb (0!lhUT-iS£l±£7 

i/-7'>T'^-*dP4 s ^HHid"eE«*nsir>afe©fc 

L) s j£f8«^£s (n) , Bmm&€ (n) 

So 

[0 115] C3T% StttttiffiJlfilSL 1 1' -l©tf- 

A7*-7«n 6' icx**ft«aa£»casi 13* - 
1-113' -k*e»©isat««ia*©se«^ (xtt 
m^-va* &©PiS«^saafiticu&ti © fctux?— 
y e> © >tf^ i/^i;* <&jid» btft e> ) s 

■^ft-efts xi (n) — xk (n) t^fCfct-rs 

xh (n) = £ (n) s (n) exp (j (h-1) 
*) 

S>= (2;r/ A) dsine 

{tU h=l, 2, k (WTRHI) n 

A&^v 'J 7©®*, 

0fct0 1 lZ^T£o£.TU—T>7 : -1-m : ¥-lZ$5tf2>§:m 
«^©i"J*fti:a**i4 (Aft. 2>>rt*;H'— K feiSSS 

©^s»t:j±^Tsy*^[qi©Mb(±^^ < &o*>©fc-r 

S) o 

[0 116] UfrU S/fffi-^xh (n) ££B# 
*6>©«Mt*4^*n5i:k*^ T«Hfta*3Kfc:S 
^ Tftri^feJWffi-CStt^i:*©^ xh (n) 

ne.©^w^#jsbt> jgcKfticiaa-i-* 

xh (n) =£ (n) s (n) exp (j (h-1) 
4) +Ih (n) +N h 

I h (n) ttTSWJflN N h U fiJlT* 

[0 117] MMSE^x-f htKffffil 15'- 

lW&SiMWco^TBMrJ-So ^ diiT-i^ MM 
SE^$6^S-3<T;>3'JXA© l^!li:UTs LMS£ 

[0 118] iuxli©«tatc:MMSE^^-f h§lflLS31 1 
5' -licit Sfaff^-xi (n) -xfc (n) N iDflC 
SI 1 6' -2 0©fcB*«-§\ (P I LOT® 

^f08WPa^T»D» P Cn) (=s (n) ) ttXt} 
J}X5, MMSE^ h^35l 15' -ltt % MM 
SE£:n>r hffiwi (n) -wfc (n) S*©7 , ;i/^'J 
XA (LMS) izn-yXWlii-t%o 

[0119] wh (n+1) =wh (n) +ju (P 

(n) -y (n) ) * x h (n) 
' 'T\ y (n) tt^nff^l 16' -2 0©tB*iS^T' 

[0 12 0] 
[St^9] 



k 

y(n)= X x h^ n ) w h*^ n ) 

h=1 

[0121] -C&Stli. *fc, ,ufcttS*fc*&U U%. 
[0 12 2] $TdOLMST;i/=f'JXAT*(^ MM S 



(ID 
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E^ac^hfjlwh (n) f±, y (n) * S P (n) (= s 
(n) ) CiE^J< J:5C#J«*fu y (n) =P (n) 
(=s (n) ) i:^2>B#twh (n) 

[0123] t£^T> gfiv^a>a*«#ffi-r*»6-c*i, 

MMSE>)x^ hfKwh (n) 
[0 12 4] 
ttfcSl 0] 



yCn)= £x h (n)w h '(n) 

h=1 

= X^(n)s(n)exp(i(h-1)0)w h , (nH-|;i h (n)v Vh *(n>f5]N h w h , (n) 



h=1 



h= I 



h=l 



[0 12 5] K*W5-=F*Sx 
[0 12 6] 
[R5S 1 1 ] 



h=1 

[0 12 7] i±Wx.a*n> y (n) (DfifMTi (ft 
h (0) i:LT> SU3fe*|ql}fce«»«W« 1 15' -2 

frh&m&isni&fe&w&m^* (wh (o) =ah t 

■*-*) ?K w h (n) fc«Jifc:gf£fti£-tl:6£ 

[0128] -eu-c ^*?*j6cafctt*>nfctecDas£* 

flruigBi 1 1' — 2~1 1 1' — ptio T fcWft C# 
JSBfi^P (n) (=s (n) ) ftXtlZtls ¥-J*y* 
-■^fflrt©«lJ¥«Offi*fi-^*#fH»^P (n) (=s 
(n) ) t^b<-r§«t5tMMSE>>ac-f bfi&DSUR 

[0 12 9] MMSE^W MKCDttHtAfi! 

©Stack S7i*©aj£i^;i4£±T#M§^P 
(n) (=s (n) ) c^^e.ni.^fc^'&sfc^ 
&/^«DfiiME**-re«ws€ (n) ©m«* s ^t»n 

[0 13 0] ^£T\ *«MC*$v>Ttt^ aSKbfBStiR 
JH»1 1 5' -3K*^T, MMSE^i-f hSSSgfll 

1 5 ' - 1 Rvm^^mAmaimm 1 1 5 * - 2 *> 

»»fb»R*iraiU AMI 1 6' -2 0OtB*«^ 

c saw zztiz&t). nfc«9*f dtif* 

tO ifc£*t#l/o-o, ^^©{f^Ktffg (£ (n) ) © 
[0 13 1] ^b»S©*tt£8cfcttllW31iirC ^ 

©n tac ffl ^ & si** rafltft«tt©jwj*iit-3i^ t» 

B^-TS (^ MMSE^acf hffi©«ti35ri*B:WfclJMB 



[0132] mttimtemmnto 1 1 5 • - 2 t± s 

[0 13 3] SP*k 
[0 13 4] 

[ft£ 1 2 ] 
a,=l 

x 2 (n) 
x^n) 

_ £(n)s(n)exp(j<lO+| g (n) + N 2 

£ (n)s(n)+l,(n)+N, 
= A,exp(jO>") 



a u = 



x k (n) 
x,(n) 



_ ^(n)s(n)exp(j(k-1)») + l k (n)+N k 

4 (rOsd-O+l^rO + N, 
= A k _ 1 exp(j(k-1)O0 

[0135] Ai ~Ak-i TMawHf^ 

S©f**C«fc&s jfc-pLfe lfcttfc6&v*©"Cah ©*S 

[0136] ST, &BfttfM&tt*ffi 115' - 3 fc£ s 

^±t^ wh * ( n ) &V9J##ia*tj£«Rah &ffll> 
Ts «|frfb«Stf (n) **S;K:t£-3TJfffl-r4. 
[0 13 7] 
1 3 ] 
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f(n) = 



1 



w *(n), ah 



h= 1 



[0 13 8] CCTn ah / I ah I i: U Sl3te&l6l«l 

ah = A h-l ex P (J (h-1) *~) 

z(n)=y(n)f(n) 

k 

£«f (n)s(n)exp(j(h-1)<D)w h *(n) 



{fff^-xh (n) = £ (n) s (n) exp (j (h- 
1) 4) ©exp (j (h-1) •) fCtSfcfcttErS 
ft-5fe*t-S5o 33(881 16' -3 0tt, y (n) i: 
f (n) SIRffU z (n) ££iift-r£ 0 IP*>> 
[0 13 9] 
BfcSl 4] 



— h=) 



h=1 



S"h<n)w h '(n>f£N h w h -(n) 



h=1 



X> h *(n> * h 

h=i I a h l 



[0 14 0] ZtiitltZo (IU ££Tn 
[0 14 1] 

[«ai5] 

=exp(j( h- 1)«D*)= exp(j(h- 1)<t») 



[0 14 2] T'fcSfre^ C©t±S;frz (n) tt, 
[0 14 3] 
[R55 1 6 ] 



•J 



Jw;(n)l h (n)^w;(n)N, 
z(n) = £(n)s(n) + -£=J r b=J 



sf(n)e(n) 



< v Iw;(n)l h (n»!i 4 MMSE^X^f MS* 



h=1 



[0 14 4] 

[0 14 5] iftCJitK fB»Kft*r£ (n) W 
s (n) (D{^B.t^xmn?>ttt), y (n) ^»tf 

(n) fc*ffLTOa&tf>N MMSE^x-f hffiCDftlK 
Mwh * (n) <DSmK.£t)-&to*>ti1ty (n) ©ft 

[0146] «8Jf £S5 117' It z (n) ASA* 
^tlSfc, S««^s (n) (Do%mum^f (PILO 
Tfi*«SF) P (n) (=s (n) z 

(n) CjgffU S (n) Is (n) |2 S#T, -ftt 
UmPT-feSl/ Is (n) | ZftcnC*l|ff*Clfc 
C«fc&£ (n) £#«>3<. iiftt, £ (n) ©ffi£. 

" (n) kbtm SttSl 1 8' 
~* (n) 

[0 14 7] t£-3Ts fUfSl 1 8' ©W*zi (n) 



[0 14 8] 
[BeS 1 7 ] 

z 1 (n) = z(n)^*(n) 



£|(n)f (n)s(n) 
s| £"Cn) | 2 s(n) 

[0 14 9] 

[0 15 0] RAKE^oC 1 19' tt % £©£JH81 

i 8' ©a*zi (n) s^jnneisi ir -2 

~1 1 1' -pTEWc^riiLfcSS- (22 (n) ~z 

p (n) ) umlt.. ztieti/ixztnmmw&am 

fi£fr&v\ -en6©Jaac$:ff^-5o 

[0 15 1] BP^ i = l N 2, -s phU MJEfSK 
«®JBi/«ecDHJ*«^Szi (n) = I 5i ~ 

(n) I 2 s (n) fTZt. RAKE^d»119* 




(13) 



COBitlZ (n) tt % 
[0152] 
HSbU 8] 

Z(n) = X 2l (n) 

i= 1 

= lj|*r<nf «(n) 

[0 15 3] i:&£ 0 cicitn &;^©«^KfclU s 
(n) CDflHRfcLT | £i ~ (n) \2&&Z>(DT\ J* 

^(Dmmm^^tz^ («*&£-$) *'a-&oz£& 

[0 15 4] ^-^JfiKSSl 2 0' tt, Z (n) tS^ 
l'>T-7 J -#W£ : & : fT&V\ s ~ (n) Srtti^i-rSo ft, 
a«fl9Ktts" (n) =s (n) WJtK&fc 
#l£bTs~ (n.) £[sZmM1r& 0 

[0155] ^-**i£i§©«^&, ffffitscMa 
gpii2 , -i~ii2' — pw^avpntA^sn 

5 0 ^3T% ffffiftfUiffil 1 2' -l£A*£*lfc« 
^tt, fgffgfl 2 1' —1 — 12 1' -ktiot, {n 
JBEHE&ffil 1 7' *»60TJSe«S«t5 " (n) fc* 
HtefU i~ (n) s~ (n) **f§&ftS. 

[0156] JfeSH 122' - 1 (±, Sl*#ffl9t£ffi8c 
ttlfffi 115'- 2 *>60S!l**FRl*6*ffi*ah t € ~ 

(n) s~ (n) fc©*»Sff«C'9. 

[0157] bp^s sb* ih (n) J:-rs 

SB' ih (n) =£ ~ (n) s " (n) ah 

[0 15 8] 
[RSI 9] 

a h = exp(j(h— 1 ) ct> ) 

[0 15 9] T-$.s^e>> 

[0 16 0] 
[»S 2 0 ] 

SB' lh (n)s^"(n)s"(.n)exp(j(h-1)0>") 
[0 16 1] kS^tlSo 

[0 162] CinJigffil^xh (n) =£ (n) s 
(n) exp (j (h-1) <5) Co^TeiSSS, 7- 

[0 16 3] flb©;*;*toviT*Ba*J!!a«51 1 2' 
-2~1 1 2' — pfr&raWcS/i/jftH/l/^iJ* SB' 

2 h (n) ~sb' ph (n) #ra«fc»e»*u 
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[0 16 4] ft. DIBSl 2 2' -1-122' -kC 
*V<»T, 9J**|qIitje»»ai -ah £^©££fgf?b 

[0 16 5] 
[»S2 1] 




[0166] ©rk<a«Kbbfct»o*ay|[-rsii:c: 

5. X, ifiDRK »J**lqIit««»»[JWH5 1 15' OU 
H*#|qflf£«Rai -ah *»BfbL-T*6SHWb» 
Sfc&itSS 115' - 3RVSIJM& 122' - 1 - 1 2 
2' -kic^ili^kCJ:!), tM&&[!l&ltJ« 
h#T-££o {HU *©HUB^fiHR9UHHS 1 15'- 

«RfcLTttWr*-«J:-5K:r«. 
[0 16 7] St, ^^Mz/'JASB' ih (n) 
l±s iffllfgSl 2 3' —1 — 12 3' — ktt»A*»sn 

-yOi'VTH^V^'UASBih (n) (SB' ih 

(n) -SBih (n) ) Snt4>e>, SffitScSB 1 2 4' 
-1-12 4' -ktA^StlSo HffiftflSl 24' - 
1-124' -ktt, Cft&fcifiiferi — PTfBiStfeU 
^j£fi|S 12 5' -1-125' -kfct, ffe©l?a£1iSt$!LS 
ffil 1 2' -2-1 1 2' — p*»e>©«^fc©iPjf*fT 
V\ ^^-^©T^l^UAD' ii~D' ikftiHA 

[0 16 8] ft, ^HHbflMRjRlFffil 1 5' -3tt8» 
fttfSRf (n) tftm-fZIBt^ a h *««WbbTV»3 

[0 16 9] 
[*A2 2] 

f( n) = ^ i 

£w h (n)a h 

[0 17 0] £mHbT«^££i: i k'Brf&T*&£ 0 
[0 17 1] SM&fbflMRi: 

® 

[0 17 2] 
[*5£2 3] 



(14) 



^11^13-016148 



f(n) = 



[0173] 

2) 

[0 17 4] 

f(n) = 



v x a, 



h=1 



£w h *(n)a h 



h=1 



[0175] m<D i.*> C LT*k £«EESjf£g|5 117' 

svaaHsi is 5 cis, iswt, e«»sfe*-r5 

(n) £#ir I £ ' (n) | 2 s (n) jFttWjStU >n 

xamtm&m-re (n) ©flWRsma-rscik^T* 

[0 17 6] 09*.tf, <D©S«fc«»*8Jl-rS£i:i: 

$*8gl 1 6' -3 oeomtiz (n) BU 
[0 17 7] 
[ft* 2 5 ] 



z(n)=y(n)f(n) 

2 £ ( n ) s ( n ) exp (j ( h - 1 ) 0)w h * < n ) 



h=i J a h l 

^l h (n)w;(n>+X;N h w h *(n) 



h=1 



Ew h '(n). a ^ 



h= 1 
k 



Xexp(j(h-1 )0>K*(n) 
= £(n)s(n>^ 



5>;(n) a » 



£)exp(j(h-1)0)wh*(n) 
= £<n)s<n)-t=l 



h=1 



[0 17 8] Z.Z.X\ 
[0 17 9] 
[BBS2 6] 

2exp(j(h-1)0)w h *(n) 



jrexp(j(h--!)a>')* h , (n) 



h= 1 



= Q(n) ...(^3) 



[0 18 0] tt&t, 
z (n) = £ (n) s (n) Q (n) 

[0181] fiffiBffi^ffi 1 1 7 * li, z (n) ftXtl 



*tl«fc, 32l(H«^-s (n) ®-5*>g$n«^ (PILO 
TM^f) P (n) (=s (n) ) ©«ffl±«££ z 

(n) fcJR#U £ (n) Q (n) | s (n) |2 £f# 
T, ■*ttDB6»n?»Sl/ I s (n) | 2 ScinfcilSff 
■fSC^ (n) Q (n) fefcfc, £JHgl 1 

8' C*®«*Jt«! [£ (n) Q (n) ] * 

[0 1 8 2] ft^T^ Ml 1 8' ©Htfjzi (n) 

zi (n) = | £ (n) | 2 | Q (n) |2 s (n) 

[0 18 3] ^'T\ (S3) 
[0 18 4] 
[?&5£2 7] 




|Q(n)| = 1 

[0 18 5] T'SSi^, 
[0 18 6] 
[£fc£ 2 8 ] 

z 1 (n)^|^(n)| 2 s(n) 
[oi8 7] t&D, fflj£raa»^it-&rii4«qriij:3a: 

So 

[0 18 8] ®©&^^&ffiO£*|&&|3|*-?$ 

So 

[0189] X> #JBfi*fc UT, P I L 0 T«W* 

[o l 9 o] a^^©iiUKKtf?-**;i/Ji£* 

Sh&S-h&T-^S. 

[0 1 9 1 ] fiP*> 1 1 6' -2 0 ©{fifty (n) t s* 
(n) f (n) / | s (n) I 2 «*J|tUfc*©©«* 
ftSfcWffiU ££>Cf (n) 5iIbfe*©Sy 
(n) CifftS^iiCi!), || (n) |2 s (n) 

[0 19 2] MCtt, y (n) «D«*ft«!fc: I f (n) 
|2/s* (n) <fc*WUfc*>©fey <n) fcSSJW-* 

ClfctCit), | £ (n) | 2 s (n) *mz>Z.£t>T-g 

& o 

[0 19 3] ft£«MMSE*i-f hffltaWSU**lft#i 
««KStfB6«e^P (n) SJS^TigW&WPfcfrfc 

actt«t5, ewmtf (n) otissitsij: 

[0 19 4] 

[&BJ3©8rJft] fcSMBCinttx MMSECfi-5<'Jx 

isc j: 6 £frftfcfc«s#tttfff8£[§]«-rs z ttfix-z s 

©Tf, J^Jt£fifc#nJflfc£!>, £©S*Jfc£fifc2Fftfc 
fll^ftfflV^T^ 7 s — *©*B£*ff&5©TN ?*— *©*l 
^S^<&i§*!)S3i:4ST-tSo g|#55ffaJi£fcU& 
■3<»>:n-f h (SJ**|qI«*flWfc) t:&T>Tl-<Dm^ 

[0 19 5] St, 9J*£lRffl^ffift©]gH& 1 tS» 
fls-T*©^ HflE©?ftV^^U^';**^j*f idi:** 
T-£> DS-CDMA2/ 
X t 1 A ©Wttafc* % 0 3 d A^t- # £ o 

[BUS©ffi*&KB]I] 

[01] #3P£tfrfrS7V-T>5^£fflOfe^3r 
+ >-b5*«ffl«Ja*ijVf. 

[0 2] **9it*>4»S : F*^*>-b7*j*x=.vhffl 

[0 3] K-A7*-7|il 16' XV^x-f httffffi 
115' ©fifj££^To 
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[04] f^©7U— Ty^Sja^fcTSMf^-fe^ 
««©*J*ftw-*-. 

[05] flyE©T#**>-fe7£j&a.= y h©*fi8*^ 
■To 

[0 6 ] ffifau<ic-««tawt*Jt45!i**iqij«^cas 

[07] ffiH«fc#-«&JWKfc*^TMMSE«|fifc 
at3<LMSx RLS, SMI«©«3ifl27'^JUXA 

*fflv^fca^©tr-AjBfiK*^-r. 

101— 1—101 -k 7l/-?>rtl? 
10 2— 1—10 2-k SMIalES 
10 3— 11— 103— 1L 

103* -1 1~103' -1L f$l/7iJAaz.; 
h 

1 0 3— 2 1-1 0 3-2 L fjf|/r'JAJ=i»h 
1 0 3' -2 1~1 0 3' -2L f^V7'JAi=y 

10 4— i—ib.4— k Aog:g§ 

10 5— 1—10 5— k affi(§SS 
1 0 6— 1—1 0 6 — k iOgSs 

10 7-1— 10 7— L 7U-7>ftg§a 

1 0 7' —1 — 107' — L 7U-7>Ti-%:mm 

11 i-i~i ii-p wm&mm 

111' -1-111' -p j&ffigUtBlffi 

11 2-i~i i2-p ntmsmm 
112' -i~ii2' - P umnnm® 
H3-1-11 3-k mmm 

1 1 3* -1-1 1 3' -k M&WtSi 
114—1-11 4-k ta$m 
114' -1-114'— k tmWi 

1 1 5 vmn® 
115' hmm& 

1 1 6 tT— A7^-Vg(? 
116' If— A 7 st— V95 

1 1 7 £JftRHf £ffi 
117' eSBSSJft^giS 

1 1 8 m»%s 

118' HIJF8I 

119 RAKE-&J*« 
119' RAKE-afftnB 
1 2 0 ^-^JpJJgfflJ 

120' ^-^sbs® 
1 2 1 mngi 

12 1' Jg|ft§ 

1 2 2-1 — 1 2 2-k m.W^ 
122'— 1-122' -k §kU%s 
1 2 3-1 — 1 2 3-k InJfS 
123'— 1 — 123'— k Aafff§ 
12 4-1-1 2 4-k Stem^ 



(16) 
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124' -1-124' -k SffiifcSB 
12 5-1-12 5-k 



125' -1-125' -k ilrf&SB 



[Ell] 



•io4-r 



■ f 18 ^. /TV-10S- 



.106-1 




[EI 2] 

-103' 




(17) 
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[04] 



-ftp 

will 



* jiS>fc£»| ^ 



,102-k 



,103-12 



^103 



,X>4-2 



€1 



St 



SB 



/I05-1 _s\QZ-\ 
,105-2 



^105-i 



/403-22 



406-2 e' 



T06-K 



SB' 



,107-1 



,107-2 




-qo -60 -30 0 30 60 <?0 ANGLE(degree) 



ANGLE(degree) 



7D >h^-i? <om& 

(51) Int. CI. 7 flK3!l8B9 

H0 4B 7/216 
H 0 4 J 13/04 



FI r-T3-K(##) 
H 0 4 B 7/15 D 
H 0 4 J 13/00 G 




F£-A(#^#) 5J021 AA05 AA06 CA06 DB02 DB03 
EA04 FA14 FA16 FA17 FA20 
FA26 FA32 GA02 GA08 HA05 
HA10 

5K022 EE02 EE32 EE35 
5K052 AAOl BB02 DD04 FF29 GG20 
GG31 

5K059 CC03 CC04 DD32 DD39 EE02 
5K072 AA04 BB13 CC20 DD16 GG05 
GGIO 
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